Reference to Fig. i will indicate that the narrow isthmus of the neck comprises four principal groups of structures which, for the purposes of this paper, are referred to as Units A, B, C, and D. Unit D is called the " Ensheathing " unit in that it effectively separates the superficial fascia from deeper structures. This anatomical division also serves to separate the two principal types of neck infeclion, namely those superficial to and those deep to the ensheathing unit. The former group consists of carbuncles towards the back of the neck and simple superficial infections towards the front. The latter group comprises a variety of deep neck lesions characterised by the fact that, whilst they arise either from lymph node suppuration or from one of the three remaining units (mostly Visceral Unit B), they spread in the fascial "spaces" which constitute the path of least resistance. Infections in this group are masked by the strong ensheathing unit and will burst through it only at a relatively late stage. The masking here referred to is a very real handicap in the establishment of an accurate diagnosis, and operation shoald never be delayed in cases of doubt.
First Group. It is not unnatural to find that the parts of the vertebral unit (which exhibit a 4 common type of movement) are bound together with a condensation of mesoderm which we call the vertebral fascia, and transverse sections of the neck will demonstrate at once that it is wrong merely to talk of "pre-vertebral " fascia.
The visceral unit has an entirely different, type of movement from the vertebral. During the act of swallowing all its components are dragged upwards by the styloid and digastric muscles which pass upwards and outwards fan-wise from the hyoid bone. After the completion of the act, the unit returns to its original position partly by gravity and partly by the action of the infra-hyoid muscles including the omo-hyoid which passes downwards and laterally in a --Stylo-pharyngeal similar manner. Here again, a condensation of fascia occurs around these structures of like movement. Now injection experiments (Barlow I936), demonstrate that the omo-hyoid fascia, dragged out as it were from the side of the visceral unit, tends to separate the region in front of it from that behind (Fig. 2 ). In the same way, as may be shown not only by injections but also by a simple transverse section (Fig. 3) , the fascia "dragged out" by the styloid muscles-particularly the stylo-pharyngeus-tends to shut off the region immediately lateral to the upper end of the pharynx from the region behind occupied by the great vessels. This condensation of fascia has been called the stylo-pharyngeal aponeurosis. Before passing on to the significance of these findings, a word is necessary about the remaining two units. The great vessel unit "C" exhibits pulsatile movement. The commonly talked-of "carotid sheath" exists as a condensation of fascia which is fairly adherent to the artery. What is not usually appreciated is that the jugular vein also has a condensation about it which is relatively loose to allow of expansion of the vein as in exertion, and that both vessel-condensations are inseparable. It is noteworthy that all the arteries passing to the visceral unit are looped to allow of the upward and downward movement of the pharynx, whilst all those passing to the vertebral unit run a straight course. The veins returning from both are provided with a loose sheath similar to the jugular sheath, and there is thus made a potential pathway for the spread of infection. In the injection experiments carried out by the writer, it was possible to show that opaque fluid injected into the sub-maxillary space would, in some instances spread along the sheaths of the smaller veins to fill the space around the jugular vein (Fig. 4.) . It is here suggested that this may throw light on the mechanism of jugular vein thrombosis i.e. that infection may enter the sheaths of small veins, track to the jugular sheath and set up a pen-venous inflammation leading to thrombosis and perhaps intra-venous suppurahon. Finally, the ensheathing unit "D", must be visualized as a kind of musculofascial tube extending from clavicles to mandible and skull, having intermediate attachment at the hyoid and showing a small loculus of areolar tissue called the "Space of Bums" in the supra-sternal notch. Posterior to a line marked by the transverse processes, the ensheathing unit is firmly adherent to the vertebral unit and this effectively prevents spread of pus backwards beyond this line.
All the remaining originally undifferentiated mesoderm deep to the ensheathing unit and surrounding the other three units, does not develop beyond the formation of areolar tissue except for the formation of lymph nodes and vessels embedded in its substance. The position of these nodes is alreadv generally appreciated. This loose areolar tissue constitutes the so-called "spaces" of the neck and readily provides a pathway for the spread of pus.
The areolar tissue. Of these spaces, five are sufficiently definite to warrant description and they may become separately infected:
(i) Retro-pharyngeal space. This extends downwards from tfhe base of the skull for a variable distance. Theoretically, a retro-pharyngeal abscess might enter the thorax, but in practice it rarely reaches below the level of the third cervical vertebra. Laterally, it might be supposed that the space is continuous with the sub-vaginal or " main " space of the neck (vide infra), but actually it is limited there by a viscero-vertebral condensation of fascia which limits the spread of pus in that direction. A retro-pharyngeal abscess will rarely burst into the lateral part of the neck and it should, of course, be opened (except when tuberculous) via the pharynx with the head well down to prevent the aspiration of pus.
(2) Sub-maxillary space. This is bounded laterally by the mandible, below by the ensheathing fascia, medially by the mylo-hyoid and posteriorly by the digastric and stylo-hyoid muscles. It should be noted, however, that the space extends round the posterior border of the mylo-hyoid where it is occupied by the deep part of the sub-maxillary salivary gland, and it thus comes into relation with the floor of the mouth. Further, there is a narrow potential passage directly backwards from the space between the internal pterygoid and the lateral wall of the pharynx towards the lateral pharyngeal space. Pus Fig. 3 and are as follows:-Laterally, the parotid salivary gland covered on its outer surface by the ensheathing fascia, anteriorly, the posterior border of the ascending ramus of the mandible with the internal pterygoid muscle, medially the lateral wall of the pharynx in which is embedded the tonsil, posteriorly, the great vessels in their sheath and separated from the space by the stylopharyngeal aponeurosis (vide supra) and superiorly by the se of the sskull containing the Eustachian tube. Anteriorly, the potential passageway between the pharynx and the internal pterygoid can be seen in the section.
Owing to its protected position and to the apparent scarcity of lymphatic nodes within it, this space is not very often infected. It will however be noted that it is in very close relation to the tonsil. In the usual course of events, tonsillar infections will commonly result in lymph-node suppuration at the angle of the jaw below the level of the digastric muscle because these nodes drain the tonsil, but from time to time there may be a direct infection of the lateral pharyngeal space.
The patient soon becomes very ill, but there is little to be seen on the surface, except perhaps a little cedema over the parotid suggesting a parotitis. The temperature however is high and soon the patient complains of trismus, pain in the ear due to cedema of the Eustachian tube, dysphagia and at a late stage, dyspnoea from oedema of the glottis. Owing to the trismus, examination of the mouth is very difficult. If necessary, an intravenous anaesthetic should be given, when it will be seen that the whole pharynx and soft palate are swollen and red and that the tonsil is pushed forward and inwards. This picture is easily mistaken for an ordinary quinsy, but the distinction is important because it is difficult to obtain adequate drainage of the space through the pharynx. Probably the best route for drainage is, as suggested above, through the sub-maxillary space.
(4) Pre-tracheal Fortunately, spread of pus to the mediastinum from any type of fascial space infection is not common. It does however occur occasionally by tracking down in the loose areolar tissue of the retropharyngeal space and from the sub-vaginal space around the great vessels. More frequently, involvement of the mediastinum, is due to extension actuallv within the visceral unit, as for instance, in infected wounds of the cesophagus by a foreign body.
The foregoing description of the cervical fascia in relation to sepsis, is based on the physiological conception of the four "units" of the neck. The extent of deep inflammation is most difficult to assess and it is hoped that these notes may prove of some value in indicating the probable limitation of any particular lesion. Otolaryng., 34th Ann. Meeting (Oct.).
